Self control has been offered as a fundamental explanation for many behavioral outcomes. Until recently, measurement of self control had been inadequate, with advances being made only in specific domains. Tangney, Baumeister, and Boone (2004) introduced a reflective measure of self control which has gained popularity in social science research. However, the authors did not subject this critical measure to item response theory, which is a more thorough and detailed analysis in comparison to classical test theory. The following research analyzes their measure of perceived self control with item response theory, and more specifically, Rasch measurement.
Self control, or the individually imposed ability to regulate one's behavior, is a leading topic of interest across social science research. Given that theoretical explanations for personal and social problems are often founded in self control issues (Baumeister and Alquist 2009; Baumeister, Heatherton, and Tice 1994) , accurate measurement of self-control is a critical issue.
Prior attempts to capture self control in social science research are often context specific to a particular behavior (e.g. Brandon, Oescher, and Loftin 1990; Rosenbaum 1980) or only a subscale measure of self control from another concept of interest (e.g. Bearden, Hardesty, and Rose 2001; Gough 1987) . Recent research, however, has created a self-report measure of self control which aims to provide an individual difference measure and predict various outcomes in psychological behavior (Tangney, Baumeister, and Boone 2004) . Utilizing classical test theory, Tangney et al. (2004) demonstrate their self-report scale of self control items (see Appendix) is correlated with a variety of individual behaviors and psychological well-being, including eating disorders, alcoholism, anxiety, depression, emotional stability, family conflict, and interpersonal relationship quality.
Given the importance of self control in behavioral research and the widespread adoption of the Tangney et al. (2004) measure of self control, the purpose of the following research is to determine whether this measure of perceived self control is acceptable within an item response theory framework, and specifically, Rasch measurement. The Rasch model is a one-parameter logistic model within item response theory (IRT) in which the amount of a given latent trait in a person and the amount of that same latent trait reflected in various items can be estimated independently yet still compared explicitly to one another. Given that the Rasch model follows mathematically from the requirement of invariance of comparisons among persons and items, a Rasch analysis is appropriate when the total score on a questionnaire is used to make inferences about an individual's level of a latent trait inherent in that individual. Classical Test Theory (CTT) also uses the total score to characterize each person, but it asserts the total score as the relevant statistic with little consideration of anomalies in the items or the respondents.
Applications of the Rasch model account for these anomalies and provide a more informative score (Andrich & Luo, 2003 ).
The Rasch model yields a comprehensive picture of the construct under measurement and the respondents on that measure. It allows observations of respondents and items to be connected in a way that indicates the occurrence of a response as probability rather than certainty and maintains order in that the probability of providing a response defines an order of respondents and items (Wright and Masters, 1982) . It is a static model, meaning that for each person having a certain amount of the given latent trait, it specifies the probability of a response in one of the categories of an item. The Rasch model uses the sum of the item ratings simply as a starting point for estimating probabilities of those responding to each item. In the case of a questionnaire, it is based upon an individual's willingness to endorse a set of items and the difficulty to endorse those items. It is assumed the difficulty to endorse is the main characteristic influencing responses (Linacre, 1999) .
Sample
Two separate samples of data were collected which contained a subset of the self control items from Tangney et al. (2004) . The first sample contained 66 undergraduate business students in an upper-level marketing course who participated in the study for extra credit. The second sample contained 75 undergraduate students who enrolled in an introductory business course and completed the survey for course credit. No distinguishing characteristics were present between samples. However, the use of a second sample provides further evidence to the validity and reliability of the Rasch model. Additionally, participants were also combined and analyzed in a Appropriate infit and outfit statistics should lie between .6 and 1.5 for each item (Bond and Fox 2007) . Fit statistics which are too high suggest the model is inappropriate for the data. Fit statistics which are too low suggest overfit in the data, meaning that responses are too wellfitting for reality. The results of the item misfit analysis are presented in Table 1 . Results demonstrate acceptable fit for almost every item except item 8 in sample A, item 15 in sample B and the combined sample, and item 16 for sample A and B. However, these misfit statistics are only slightly beyond prescribed cutoffs (Bond and Fox 2007) and should not be a primary concern. Therefore, the measures provide good fit within the model and further analysis with all items is appropriate. Furthermore, some items (such as item 1 and item 15) predict higher levels of self control in one sample and lower levels of self control in the other. Lastly, while sample A has an approximate match between the distribution of people across items, sample B does not have enough items that distinguish among individuals with very high levels of self control. These issues question the set of items used to formulate a measure of self control. A reanalysis of the self control with the full scale may be in order to determine whether better fit between persons and items across the variable map is present. Inclusion of the remaining items may increase the ability to differentiate perceived self control at high levels within individuals. Further consideration of these issues is provided in the discussion. The major concern with the self control scale which emerged from analysis of the variable maps is that the scale does not adequately measure very high or very low levels of self control. In the variable maps for the samples, the items were distributed within +/-1.5 logits of the midpoint of ability. This suggests that individuals who are highly (not) capable of exercising self control are not being captured by this measure. In the 2 nd and combined samples, the variable maps clearly demonstrated that more measures of high self control were necessary to distinguish among individuals with high amounts of self control (i.e. the top portions of the map). However, this could be an issue stemming from only having a slight majority of the items from the original scale for analysis. Subsequent research could determine whether this issue is resolved by including all items in the scale.
Furthermore, the positioning of certain items between samples raises some concerns. As previously discussed, certain items were related to high self control in one sample and low self control in the other. This raises questions of reliability at the item level, which is a major factor that Rasch analysis aims to demonstrate (Bond and Fox 2007) . Once again, however, this could may shift the 20 included here either upward or downward on the variable map, which would restore consistency in the measure. Another possible explanation may relate to the nature of the scale.
Since it aims to demonstrate general self control across a variety of behaviors, fluctuation may be expected within items which still capture the overall aim of the measure. Further research should investigate whether dimensions of self control exist and how they combine to form an overall measure of self control.
The self control scale developed by Tangney et al. (2004) appears to be an acceptable measure of self control. However, analysis of the full and short-form self control scales may provide additional insights not found here. For future studies involving individual differences in self control, this measure should be considered adequate. Moving forward, the topic of self control in general should remain at the forefront of social science research given its ability to impact a wide variety of general life behaviors and outcomes.
